3.0 SCOS97-NARSTO MEASUREMENTS

The synopsis of measurements has already provided a general overview of these
measurements; this section provides a more detailed description designed to focus data
analysts and modelers search for data of particular interest to their question. Important
features of the measurement program are the Routine Network, existing meteorological
resources and supplemental measurements. :

3.1  Site Descriptions

In southern California, the Routine Network forms the matrix of surface data collection
for air quality and for meteorological parameters. In this domain, there are also
permanent existing surface meteorological monitoring stations that do not collect air
quality data, do not report their meteorological data to AIRS, and are not part of the
Routine Network. The SCOS97-NARSTO primarily relied on, scrutinized QA at, and in
essence, superimposed the supplemental ozone, NOy, and aerosol networks on the matrix
of the Routine Network. Each SCOS97-NARSTO network also added new stations. As
defined here, supplemental stations, temporary or semi-permanent, are those whose data
are not reported to AIRS. A more detailed description of the existing Routine Network
and existing surface meteorological monitoring sites is provided in section 3.2 of this
volume. :

The supplemental ozone network included the AeroVironment stations — Calabasas,
Cajon Pass West, Santa Catalina Island Airport, Santa Catalina Island Isthmus, and Palos
Verdes; the ARB station - Mount Baldy Village; the Children’s Health Study stations —
Lompoc Cabrillo High School, Lake Arrowhead, Jurupa Valley High School [Mira
Loma], Gladstone Elementary School [San Dimas], and UC Riverside Agricultural
Experimental Station; the CE-CERT stations — Mount Wilson, Tehachapi Pass, San
Nicolas, Atlantic Richfield Oil Company [ARCO Tower], Diamond Bar [South Coast
AQMD)], and Union Pacific Railroad [Chino Mira Loma]; the South Coast AQMD
station— Temecula; the San Diego CAPCD stations — Black Mountain, Red Mountain,
San Marcos Peak, Valley Center, Warner Springs, Camp Pendelton, Soledad Mountain,
and San Clemente Island; Mojave Desert AQMD station — Cajon Pass East; Santa
Barbara CAPCD station — Santa Rosa Island; the Portland State University station — UC
Riverside CE-CERT Facility; and the U.S. Navy stations — Point Mugu and Laguna Peak
supplemental sites. ‘It is important to note that many of these sites were in the past part of
the Routine Network and future monitoring programs may be able to take advantage of
the SCOS97-NARSTO experience of operating and managing these sites. Certain of
these, such as the Children’s Health Study sites, continue to operate routinely. Each
subset of the supplemental ozone sites will be described in section of 3.3 of this volume.
Table 1 provides a list of supplemental ozone sites. The Santa Barbara CPACD operated
the Santa Rosa Island site to provide data during SCOS97-NARSTO and has submitted
these data to AIRS. The ARB Mount Baldy Village site also reported data to AIRS.

The supplemental NOy network included the AeroVironment stations — Calabasas, and
Cajon Pass West; the CE-CERT stations - — San Nicolas Island, Diamond Bar [South
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Coast AQMDY], Union Pacific Railroad [Chino Mira Loma],Azusa, Banning, Los Angeles
. North Main, Simi Valley, and Soledad Mountain; the Mojave Desert AQMD stations —
29 Palms, and Barstow; and the San Diego CAPCD station — Alpine. Of these, Azusa,
Banning, Los Angeles North Main, Simi Valley, 29 Palms, Barstow, and Alpine report
some of their data to AIRS. The NOy network will be described more fully in section 3.3
of this volume. Table 2 has a list of supplemental NOy sites.

The ten station supplemental aerosol network included the CE-CERT stations — Mount
Wilson, Azusa, Azusa North Todd, Diamond Bar, Los Angeles North Main, Union
Pacific Railroad [Chino Mira Loma], .

and UC Riverside CE-CERT Facility; the Children’s Health Study station - Jurupa Valley
High School [Mira Loma]; and the UC Riverside station — Pierce Hall. Of these, Azusa
and Los Angeles North Main report some of their data to AIRS. Dr. Prather [UC
Riverside], Dr. Cass [Cal Tech], Dr. Hering [Aerosol Dynamics], and other aerosol
groups from the Harvard School of Public Health and the Brigham Young University
operated instruments at the aerosol network sites. The aerosol network will be further
described in section 3.6 of this volume. The radiation network consisted of two stations —
the Mount Wilson and the UC Riverside CE-CERT facility. This network and the
routine radiation network are further described in section 3.6 of this volume. Table 3 has
details of aerosol and radiation sites. Please note that site identification for UC Riverside
Pierce Hall notes two sites, one for Professor Prather’s Lab and the other for the roof of
the building; both these sites were noted as the Pierce Hall in the aerosol planning
documents [RIPH]. The site identification for CE-CERT facility [RICE] has also been
changed to RIRD because it contradicted an earlier site identification designation within
the SCOS97-NARSTO Atlas.

In the past few years, through the Photochemical Assessment Monitoring Stations
(PAMS) program, and under the direction of the U.S. EPA, hydrocarbon and carbonyl
speciation has been added to measurements at the Routine Network in southern
California. The SCOS97-NARSTO VOC network expanded the frequency of PAMS
monitoring at the Routine Network sites, added new sites, and instituted a rigorous QA
program. The 23 site VOC network included the DRI stations — Mexicali [Technical
University], Tijuana [Rosarito Beach], Point Conception, San Nicolas Island, Anaheim,
Burbank, Santa Catalina Island Isthmus; the U.S. Marines stations —29 Palms; the
Portland State University station — UC Riverside CE-CERT Facility; the South Coast
AQMD stations — Azusa, Burbank, Hawthorne, Pico Rivera; the San Diego CAPCD -
Kearny Mesa [Overland], Soledad Mountain, Alpine; the UC Riverside biogenic
hydrocarbon stations — Azusa, Banning, Pine Mountain, Ojai Forest, and Mount Baldy
Village; and the U.S. EPA stations at Azusa. Mexicali [Technical University], Tijuana
[Rosarito Beach], Point Conception, San Nicolas Island, Santa Catalina Island Isthmus
Airport, Soledad Mountain, Pine Mountain, Ojai Forest, 29 Palms, and Mount Baldy
stations were added to the PAMS network. Some measurement groups were collocated
because DRI needed to continue the reformulated gasoline studies in the SoCAB at the
same sites for 1995-97 and new automated continuous sampling at Burbank required
rigorous QA through measurement intercomparison. To investigate air pollution
transport from SoCAB to the Mojave Desert Air Basin, DRI also operated a halocarbon



network at Barstow and Lancaster. Hydrocarbon and carbonyl samples were collected
onboard four airplane platforms — San Diego Navajo and Cessna 182, UC Davis Cessna
182, and STI Aztec. Samples were delivered to the El Monte and the Camarillo airports,
and to the Montgomery Field and shipped to DRI or to Biosphere Research Corporation
[CE-CERT subcontractor] for speciation and analysis. More thorough description of the
VOC network is provided in section 3.3 of this volume. A VOC network site list is
provided in Table 4. Please note that due to wildfires, the Pine Mountain station had to
be moved.

In the past few years and through the PAMS program, EPA has also added
meteorological resources aloft, specifically radar wind profilers and radio acoustic
sounding systems, to the Routine Network in southern California. These include the
South Coast AQMD stations — Los Angeles and Ontario airports; the Ventura CAPCD
station — Simi Valley; the San Diego CAPCD stations ~ Point Loma and Valley Center.
To these, ARB added two units early on the SCOS97-NARSTO planning process at the
El Monte Airport and the Norton Air Force Base. Then, the TC significantly improved
these resources by adding the NOAA [William Neff] stations — Alpine Meteorological,
Goleta, Los Alamitos, Port Hueneme, Carlsbad, Palmdale, San Clemente Island
Meteorological, Santa Catalina Island Meteorological, Tustin, University of Southern
California Meteorological, and the Van Nuys airport; the NOAA [M.J. Post] stations —
Brown Field and El Centro; the Radian-STI stations — Barstow Meteorological, Riverside
H.G. Mills Water District, Temecula East Municipal Water District, Thermal Airport, and
Hesperia Oak Hills Center; the U.S. Air Force stations — three sites at Vandenberg Alir
Force Base. To study nocturnal jets and other meteorological phenomena closer to the
ground, the TC and the Meteorological WG, decided to incorporate sound detection and
ranging (sodar) instruments with finer resolution (altitude increments of roughly 75
meters vs. 100 meters for profilers) closer to the ground. The seven station network
included the NOAA [William Neff] stations — Los Alamitos, Azusa Meteorological,

_ Santa Clarita, and Vandenberg Air Force Base; San Diego CAPCD station — Wamer
Springs Meteorological; and U.S. Marines stations — two sites at 29 Palms. Dueto
ground clutter, the second sodar at 29 Palms was moved to a new location inside the base ’
[Atlas site identification 29PB moved to 29PC]. The RWP-RASS and sodar networks are
listed in Tables S and 6. '

To expand the meteorological resources aloft further and to provide opportunities for QA
through platform data intercomparisons, the TC and the Meteorological WG supported
more frequent rawinsondes from existing military bases and the National Weather
Service sites and added new rawinsonde sites. The thirteen site network included the
ARB station —~ Bakersfield Meteorological; the National Weather Service station —
Miramar; the military bases — 29 Palms, Edwards Air Force Base, China Lake, Tustin [El
Toro operations moved to Tustin], San Nicolas, Point Mugu, North Island Naval Air
Station [launch station moved to Imperial Beach], and Vandenberg Air Force Base, and
the CE-CERT stations at UCLA, UC Riverside CE-CERT Facility, and Pomona. Due to
security concerns at Pomona, the CE-CERT did not launch midnight sondes in the last
two IOP days. Meteorological parameters, particularly temperature and relative
humidity data, were available from seven ozonesonde site network from the CE-CERT
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stations — Anaheim, California State University at Northridge, Valley Center, Pomona,
UC CE-CERT Facility, University of Southern California Hancock Building; and from
the U.S. Navy station at Point Mugu. Tables 7 and 8 list the SCOS97-NARSTO sonde

network.

The TC and the Air Quality WG supplemented the ozonesonde network with two ozone
lidars and six instrumented airplanes. The lidars were located at El Monte Airport and at
Hesperid. Airplanes were flown from the Montgomery Field — San Diego Cessna 182
and San Diego Navajo; from the El Monte airport — UC Davis Cessna 182 and Cal Tech .
Pelican aerosol; from the Camarillo airport - STI Aztec; and from Oxnard airport the U.S.
Navy Partnavia. Table 9 and 10 provide lists of these lidar stations and airplanes.

The SCOS97-NARSTO Atlas is available from the ARB Research Division on CD-ROM
and includes further description, maps, photographs, and on occasion, video of selected

sites.
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3.2 Existing Surface Air Quality and Meteorological Monitoring Sites

The Routine Network is the network of air quality and meteorological data gathering stations in
the SCOS97-NARSTO domain — South Coast, San Diego, South Central Coast, Mojave Desert,
Salton Sea, and southern parts of San Joaquin Valley air basins — that report their data to AIRS.
As noted before, parameters measured at each existing site are available from the United States
Environmental Protection Agency’s Aerometric Information Retrieval System (AIRS) and
appendices A and B Volume I of this document. Please also note that the best reference
document on particulars of working with AIRS stations in southern California is the annual ARB
State and Local Air Monitoring Network Plan. Tables 1 to 6 provide details of stations within
each air basin with the SCOS97-NARSTO domain:

The South Coast AQMD has closed many stations within the last three years — Commerce-61*
Street, Commerce AT&SF Railroad, Commerce-Ayers Avenue, Diamond Bar, Industry-Clark,
Industry-Don Julian, Industry-Volkswagon, Santa Fe Springs, Hemet, Norco, and Temecula.
Some stations operate to monitor one or two air quality parameters sometimes due to their
compliance status [Riverside Magnolia and Ontario Airport]. The SCAQMD has also operated
Jurupa Valley High School, Lake Arrowhead, San Dimas, and the UC Riverside Agricultural
Experimental stations at the behest of the Children’s Health Study Program. Data from these
stations, as well as certain specialty aerosol data, are not reported to AIRS.

The San Diego CAPCD operates the Soledad Mountain site on a semi-permanent basis and
works closely with the Children’s Health Study program for operations at Alpine. The San
Diego CAPCD only operates the Union Street site for carbon monoxide monitoring.

Many aerosol sites in the Mojave Desert air basin — China Lake Power Line, Inyokern Airport,
Ridgecrest Las Flores Avenue, and Tehachapi Jameson Road — have not submitted data to AIRS
for the SCOS97-NARSTO period. The Children’s Health Study program also operates at
Lancaster. ‘

Salton Sea air basin sites — Bombay Beach, Brawley, Mesquite, Niland, Seeley, Westmoreland,
and Winterhaven — did not supply ozone or aerosol data to AIRS. All except the last two did not
commence operations as planned. »

South Central Coast air basin Routine Network is managed by Santa Barbara, San Luis Obispo,
and Ventura CAPCDs. In the past three years, San Luis Obispo CAPCD has closed Nipomo
South Wilson Street and San Luis Obispo Lewis stations. The Atascadero site is part of the
Children’s Health Study program. Santa Barbara CAPCD has closed Battles Betteravia Road,
Gaviota A, Jalama Beach, and Vandenberg Air Force Base Point Arguello and Watt Road
stations. The Santa Maria Library site is not closed but offers no information during the
SCOS97-NARSTO study. Las Flores Canyon sites 2 and 3 only provide information on nitrogen
and sulfur dioxides. Ventura CAPCD has closed the Ventura East Main Street site and has
moved the Ojai station to the Ojai Avenue Fire Station.



Certain Kern county portions of the San Joaquin Valley air basin were also part of the SCOS97-
NARSTO domain. ARB operates Arvin, Bakersfield California Street, Oildale, and Shafter
stations and San Joaquin UAPCD operates Bakersfield Golden State and Maricopa sites. These
stations’ data at AIRS provides background information on meteorology and on air quality in
southern California and helps data analysts and modelers to understand the context of SCOS97-

NARSTO.

The SCOS97-NARSTO meteorological modeling begins with domains much larger than the
study domain. The SCOS97-NARSTO surface routine meteorological networks do exceed the
geographical study domain so that their data can be used as inputs to SCOS97-NARSTO
meteorological models. These networks are described in detail in volume V of this document.

These meteorological networks have not been designed and are not operated to provide
information for air quality planning. Consequently, there is significant variability in the type of
data collected, on meteorological parameters of interest, and on the QA aspects of their
operation. The California water control resources boards have run the CIMIS network, to gather
data for preservation of water and soil resources and for watershed planning. The National
Weather Service sites provide data for weather forecasting, fire prevention, road safety, air
traffic, ocean navigation, and preparation for natural emergencies. The National Park Service
stations are designed to monitor and to maintain the health and the vitality of the wild flora and
fauna at the national parks. The NPS Air Resources Division, in partnership with parks and
others, works to preserve, protect, enhance, and understand air quality and other resources
sensitive to air quality in the National Park System. Their world wide web site provides access
to resources such as the IMPROVE network and other U.S. government monitoring programs.
The US Forest Service stations have a function similar to the National Parks network and the
selection noted in the SCOS97-NARSTO atlas is concentrated in the SoCAB and SCCAB. The
US Navy sites have national security purposes and the selection noted in the SCOS97-NARSTO
atlas are concentrated in the SCCAB and the SDAB. The United States Department of Interior
Bureau of Land Management meteorological stations have been in operation to monitor
preservation and wise use of national resources. Finally, the CCOHD and the MCOHD
meteorological networks include a few sites in the SCOS97-NARSTO domain. CCOHD is
mostly centered around Las Vegas and Henderson, Nevada. MCOHD stations are mostly around
Phoenix Arizona. CIMIS data is available from the California department of Water Resources.
With some exceptions, data from other sites are available through the Western Regional Climate
Center (WRCC). The site locations, names, and designations are subject to change without
notice and many sites may be moved taken out of operation, or combine, and new sites can be
added. For the best and most current information, please consult WRCC at DRI.

The existing meteorological and air quality networks in southern California provide the
background data useful to analysis and modeling of the SCOS97-NARSTO study. There are so
many stations that data from nearby sites can be compared for quality control purposes. For
example, the CIMIS, and the Children’s Health Study-SCAQMD produce meteorological data at
UC Riverside Agricultural Experimental station. The SCOS97-NARSTO atlas is recommended
as’a resource to guide these types of data comparison.
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3.3 Supplemental Air Quality and Meteorological Measurements

The brief review of supplemental measurements during SCOS97-NARSTO provided
here will allow data analysts and modelers to know what additional air quality and
meteorological parameters were measured at each station. As noted before, there is
significant overlap between supplemental ozone, aerosol, and NOy stations. To give a
comprehensive overview, supplemental sites and parameters measured at each site are
provided in Table 1.

Table 1 gaesous measurement columns are: ozone, nitrogen oxide, nitrogen dioxide, total
reactive nitrogen, peroxy acetyl and peroxy propionyl nitrates, perchloro ethylene, methyl
chloroform, nitric acid, nitrate ion, ammonia, carbon monoxide (CO), total hydrocarbons,
methane (CHy), non-methane hydrocarbons, CO-CHy-carbon dioxide, speciated
hydrocarbons with two to eleven carbon atoms, methyl tert-butyl ether, carbonyls, multi-
functional oxygenated hydrocarbons, biogenic hydrocarbons [isoprene and terpenes],
halocarbons, total reactive carbons, polycyclic aromatic hydrocarbons, fraction of
radioactive carbon [fossil vs. newly fixed], and free radicals [OH, O,H, O;R]. Each
measurement entry has detailed information that cannot be presented here. This table is
meant to provide a guide to focus and to direct data analysts’ and modelers’ inquiries.
The particulate matter columns are: aerodynamic diameter size 10 and 2.5 microns and
all sizes. Please note that there is a wealth of important detailed information from the
aerosol program available in section 3.6 of this volume. The radiation columns are: total
solar radiation, light scattering, light absorption, ultra violet radiation, NO; dissociation
light, and relative ultra violet radiation. More detail can be obtained from individual
investigators at their world wide web sites or through reports when they are available for
public dissemination. An explanation of instrument codes is provided at the end of Table

1.

The sites in Italic were aerosol sites that operated for only several weeks. It is important
to note that Table 1 information on the aerosol program is only intended to provide those
interested in particulate matter issues a better understanding of the generalities of
SCOS97-NARSTO. Existing instruments are highlighted in Table 1.

Nitric acid measurements by the Tunable Diode Laser Spectroscopy (TDLAS) were
unique to the Azusa station. The carbonyl intercomparison took place at the Azusa
station. The EPA continuous gas-chromatography and the radio carbon group conducted
their measurements at Azusa. Multi-functional carbonyls and total reactive carbon
measurements are also unique to Azusa. The SCAQMD Azusa station can be considered

the SCOS97-NARSTO supersite.

The supplemental meteorological measurements were added either to existing stations or
were added to supplemental ozone, NOy, and aerosol network sites. These measurements
are neither part of the Routine Network nor include other existing meteorological data
resources. These measurements do not include surface meteorological measurements that
accompany aloft stations such as radar wind profiler and radio acoustic sounding systems
or sound detection and ranging instruments. Please note that there are many ways to
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describe wind speed and direction; Table 2 just notes availability of wind data in general.
Please also note that the meteorological data from these stations have received more
stringent quality assurance than is usually the case with similar data from the Routine
Network. Table 2 is intended to provide a directory of quality determined surface
meteorological data for analysts and modelers. »

These two tables, the SCOS97-NARSTO Atlas and the data managemerit guidelines
communicated to investigators and study participants provide the best starting point for
analysis and modeling of ozone and aerosol episodes.
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Table 3.3-2
SUPPLEMENTAL SURFACE METEOROLOGICAL MEASUREMENTS

SITE Data Source PARAMETERS
i0 ) Principal  |TMP |RH |DEW|WS |WD

BANN  |CE-CERT Fitz, Dennis |V v

BARS  |[MDAQMD Ramirez, B~ [V v v |V
BLKM  [SDCAPCD Hossain, M |V v v
CAJB  [AeroVironm Pankratz, D |V S v
CAJC MDAQMD Ramirez, B |V v V4
CALB  [AsroVironm Pankratz, D |V v v v
CATA  |AeroVironm Pankratz, D [V v v IV
CATI  |AeroVironm Pankratz, D |V v v
CHIN  |CE-CERT Fitz, Dennis |v' v

CLMS  |SDCAPCD Hossain, M |V v v
DIAM CE-CERT Fitz, Dennis [V v

LAGP  1US Navy Helvy, R v V4 v
LANC ARB-CHS Stover, Cindy |V v

LELS ARB-CHS Stover, Cindy |v v

LKAR |ARB-CHS Stover, Cindy |v/ v

LOMP  |ARB-CHS Stover, Cindy [v/ v

MBLD [ARB Schreiber, K |V N4 4 v
PEND  |SDCAPCD Hossain, M |V v
PMGU  |US Navy Helvy, R 7 v |V
PTCL  |SBCAPCD Murphy, T |7 7 7
PVSP  [AeroVironm Pankratz, 0 |V v v v
REDM |SDCAPCD Hossain, M |V v v
RIRD _|Part State G'Brien, Bob |V |7 VAR V4
RIVC CE-CERT Fitz, Dennis |V v

SMPK  |SDCAPCD Hossain, M [V v v
SNIC CE-CERT Fitz, Dennis |V v v
SOLM  |SDCAPCD Hossain, M |V v v v
TEHP CE-CERT Fitz, Dennis |V v v v
TEMC SCAQMD Barbosa, S |V v v
UCBC  |CE-CERT Fiiz, Dennis [V |V

VCEN  ISDCAPCD Hossain, M [ v v
WILS CE-CERT Fitz, Dennis |V v v v
WSPR [SDCAPCD Hossain, M [V 7 v
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